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DETAILED ACTION 

Election/Restrictions 

1 . Restriction is required under 35 U.S.C. 1 21 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1 . 

In accordance with 37 CFR 1 .499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 

Group A, claim(s) 1-7, drawn to a coating of a non-vaporizing getter metal alloy. 

Group B, claim(s) 8-25, drawn to an arrangement for the production of a getter 
metal alloy coating according to claim 1 . 

Group C, claim(s) 26-34, drawn to a method for the production of a getter metal 
alloy coating. 

The inventions listed as Groups A-C do not relate to a single general inventive 
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or 
corresponding special technical features for the following reasons: the technical feature 
that the inventions share is a non-vaporizable getter metal alloy comprising at least one 
getter metal having a melting point above 1500°C and a vaporisation temperature 
above 3000°C. This is not a special technical feature because such non-vaporizable 
getter metal alloys are known, as evidenced by Boffito et al. (US 5961750), non- 
vaporizable getter metal alloys containing zirconium (which has a melting point of 
1855°C and a vaporisation temperature of 4409°C). 
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During a telephone conversation with Ronald Santucci on 12 August, 2008 a 
provisional election was made with traverse to prosecute the invention of group C, 
claims 26-34. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 1-25 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Information Disclosure Statement 

2. The information disclosure statement filed 20 August, 2004 fails to comply with 
37 CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent document; 
each non-patent literature publication or that portion which caused it to be listed; and all 
other information or that portion which caused it to be listed. It has been placed in the 
application file, but the information referred to therein has not been considered. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 26, 28, 29 and 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benvenuti (US 6468043) in view of Welty (US 5269898) in view of 
Snaper (US 3625848). 

Independent claim 26 is directed towards a method for depositing a non- 
vaporising getter metal alloy coating on the inner wall of a high-vacuum vessel to be 
coated. The getter metal alloy contains at least one getter metal with a melting point 
above 1500°C and a vaporization temperature above 3000°C. The deposition process 
comprises: 

a. Igniting a light arc between a cathode wire comprised of a getter metal 
alloy and an anode member by means of a high-voltage ignition pulse 

b. Continuing the conversion of the cathode wire into a getter metal alloy 
plasma while maintaining a metal plasma light arc between the cathode wire and 
a cage shaped anode member spatially surrounding the cathode wire 

c. Plasma coating, under a high vacuum , of the inner wall of the high 
vacuum vessel to be coated 

d. Gas-tight closure of the coated ultra-high-vacuum vessel after coating. 
Benvenuti teaches a method for depositing non-vaporizing getter metal alloy 

coatings onto the walls of high-vacuum chambers through a cathodic sputtering 
process. Benvenuti specifically teaches depositing these alloys on the inside walls of 
high-vacuum chamber components by a cathodic sputtering process. After the films are 
deposited onto the walls, the chamber is brought back up to atmospheric pressure and 
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then assembled into a desirable high-vacuum device (col 4, lines 23-51), such as ion 
guidance tubes in particle accelerators (claim 34, col 18-21). Benvenuti teaches that 
the gettering effect of these coatings allow for "unrivaled" high vacuums, down to 1 0" 10 
or 10" 14 torr (col 5, lines 9-12). Benvenuti teaches getter metal alloys comprising 
zirconium, which, as stated above in the restriction, have a melting point above 1500°C 
and a vaporization temperature above 3000°C, as being suitable (col 3, lines 61-62). 
However, Benvenuti does not teach using a cathodic arc to deposit the films. 

Welty also teaches a method for depositing a metal alloy coating onto a substrate 
(col 1 , lines 1 5-21 ), which can be the inner wall of a vacuum chamber (col 8, lines 28- 
35). However, Welty teaches doing so by a cathodic arc deposition process. In the 
process, an electrical arc (which would emit light, making it a "light arc") is ignited by 
means of a high voltage spark (col 1 , line 44) between a cathode wire and an anode 
(col 5, lines 63-68). The anode can be cage-shaped (the helical wire surrounding the 
cathode can be the anode) (col 6, lines 2-3 and 21-28). As the arc discharges between 
the anode and cathode, the material of the cathode is vaporized into a metal plasma 
arc, which then coats the inner wall of the vacuum chamber (col 1 , lines 33-55). 

Snaper teaches that cathodic sputtering methods and cathodic arc methods are 
both suitable for depositing metal films, however, cathodic sputtering processes have 
slow deposition rates compared to cathodic arc deposition processes, which may be an 
order of magnitude faster (col 3, lines 13-26). 

Thus it would have been obvious to a person of ordinary skill in the art at the time 
of invention to modify the Benvenuti's process of creating ultrahigh vacuum systems 
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with gettering coatings by using Welty's cathodic arc deposition process for depositing 
alloys on inside chamber walls instead of the cathodic sputtering process in taught be 
Benvenuti. Such a person would have been motivated to do so in order to deposit the 
films an order of magnitude faster, allowing for more throughput in the process. 

1 . Regarding claim 28, Welty's cathodic arc system teaches using a grounded 
anode (figure 2b), it also teaches that the typical voltage of each arc is between 15V 
and 50V (col 1, lines 30-32) and that there may be multiple arcs present (col 1, lines 45- 
46). Since the anode is grounded, it is a parallel circuit and a process where there are 
two arcs would typically require a cathode potential between -30V and -100V, when 
there are three arcs, the cathode potential would typically be between -45V and -150V, 
etc. Thus it would have been obvious to a person of ordinary skill in the art at the time 
of invention to use a cathode potential between -100V and -300V depending upon the 
potential of each arc and the number of arcs simultaneously present. 

2. Regarding claims 29 and 33, as discussed above, Welty's cathodic arc system 
has a head that generates metal plasma to deposit films on the inside walls of a high 
vacuum vessel. The device includes a cathode (1), which has an insulator member 
(12), an ignition electrode (e.g. 11), a surrounding anode member (4), and can be 
moved linearly within the high vacuum vessel during deposition in order to improve 
uniformity and coat large substrates (col 8, lines 36-42). 

The examiner takes official notice that high vacuum slide through ports are 
notoriously well known to the art of vacuum science for moving components linearly in 
vacuum chambers (for example the sample loading rods in many scanning electron 
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microscopes) and it would be obvious to use one to produce the linear motion taught by 
Welty. 

Benvenuti teaches can that in order to create alloy coatings of non-vaporizable 
gettering metals, the cathode can be a bundle of wires of the different components, 
which allows the formation of alloys that are thermodynamically unstable and will not 
form other ways (col 5, lines 1-8). Thus it would have been obvious to a person of 
ordinary skill in the art at the time of invention to use a bundle of wires as the cathode in 
order to be able to create alloys that are thermodynamically unstable. 

It is obvious that when coating large substrates that cannot be entirely coated 
with the stationary head, that for a given flux, the rate at which that linear motion takes 
place will control how long any part of the chamber is exposed to the flux and the 
resulting thickness of the coating at that point. 

3. Regarding claim 32 the thickness of the coating is limited by the amount of 
material available to form that coating. When that material is exhausted the coating will 
stop thickening. In the Benvenuti in view of Welty in view of Snaper process, the 
cathode is the material available to form the coating. The thicker it is, the more material 
is available to form a coating and the coating itself can be thicker. In this way the 
cathode thickness controls the thickness of the coating. 

4. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benvenuti in view of Welty in view of Snaper as applied to claim 26 above, and further 
in view of Naidu et al (High Voltage Engineering (2nd Edition), (pp. 1-3). McGraw-Hill). 
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Claim 27 further requires that the arc be ignited by a high voltage ignition pulse in 
the range of -1 8kV to -30kV by an ignition electrode on an insulator member by means 
of an ignition pulse supply. Benvenuti in view of Welty in view of Snaper teaches the 
use of a high voltage spark, which must originate from somewhere (an ignition 
electrode), since a spark is produced, the electrode must be on a dielectric gap for the 
plasma to cross (an insulator, like the gas in the chamber) which necessarily must be 
applied by a high voltage supply (whatever supplies the high voltage spark) (Welty, col 
1 , line 44). Benvenuti in view of Welty in view of Snaper does specifically teach the 
voltage used to obtain the spark. 

However, Naidu et al teach that the voltage required to create a spark between 
two electrodes depends upon several factors, including the identity of the gas, the gas 
pressure and the gap distance that the spark must bridge (section 1 .2). What these 
factors are will determine the proper range for the ignition voltage. 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to choose the instantly claimed ranges of an ignition pulse from -18kV to - 
30kV through process optimization when these other factors require it, since it has been 
held that when the general conditions of a claim are disclosed in the prior art (i.e. a high 
voltage spark), discovering the optimum or workable ranges involves only routine skill in 
the art. See In re Boesch, 205 USPQ 215 (CCPA 1980). 
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5. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benvenuti in view of Welty in view of Snaper as applied to claim 26 above, and further 
in view of Johnson (US 5688416). 

Benvenuti in view of Welty in view of Snaper teach As discussed above in the 
claim 26 rejection, the anode can be a helical wire surrounding the cathode, producing a 
magnetic field (Welty: col 6, lines 2-3 and 21-28) which can be used to control the 
motion of the arc. Specifically, the magnetic field influence causes the arc spot to start 
at one end of the cathode (at the striker) and move down the length of the cathode rod 
until it reaches the other end, where an insulator stops it (Welty: col 6, lines 14-20). 
They do not teach a wire wound onto an insulating rod as the cathode. Rather, the 
cathode is itself shaped like a rod (Welty: col 5, lines 63-64). 

However, Johnson teaches that the plasma arc stability is dependent upon the 
geometry of the wires. Filament geometries without windings (i.e. rod shaped) produce 
plasmas that are much more unstable than they would be if the filament was wound into 
a helical form where the magnetic field produced could be designed to reduce the 
instabilities (col 6, lines 14-28). As a result, Johnson teaches forming the interior and 
the exterior filaments into helix shapes. The internal filament is wound into the grooves 
of an insulating mandrel (col 2, lines 47-48), where it can provide circumferential and 
axial support to the plasma arc so that defects, like arc kinking and collapse, can be 
eliminated (col 4, lines 24-28). The outer filament is also a coil and produce an axially 
oriented magnetic field (col 4, lines 27-30). The overall magnitude of the magnetic field 
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is determined by the combination of the electromagnetic fields produced by both 
filaments, allowing them to be designed in such a way to stabilize the plasma arc (col 4, 
lines 30-36). The double helix geometry is shown in figure 1 . 

As a result, it would have been obvious to a person of ordinary skill in the art at 
the time of invention to modify the shape of the cathode from a rod to a helix wrapped 
around an insulating mandrel. Such a person would have been motivated to use the 
helix geometry in order to increase the arc stability and their control over its motion and 
to wind the internal wire around an insulating mandrel in order to avoid arc defects, like 
arc collapse. 

6. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benvenuti in view of Welty in view of Snaper as applied to claim 26 above, and further 
in view of Beers et al (US 5932078). 

Benvenuti in view of Welty in view of Snaper teach depositing the coating under 
a high vacuum (Welty col 1 , lines 27-28) but do not specifically teach rotating the 
plasma generator during deposition by means of a high-vacuum rotary port. 

However, Beers et al teach a cathodic arc deposition method in which they teach 
that performing relative rotation of the substrates to the cathode promotes uniform 
deposition of the coating on the substrates (col 5, line 65 to col 6, line 1), the rotation is 
performed in a vacuum vessel (col3, lines 38-39) by rotating a shaft that is extended 
through the vacuum vessel (col 4, lines 12-13). 
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Thus it would have been obvious to a person of ordinary skill in the art at the time 
of invention to use a high-vacuum rotary port (since it is under high vacuum it would 
need to be a high vacuum rotary port) to produce a relative rotation between the 
substrate/chamber and the plasma generator/cathode in the three ways that are 
possible (depending upon the point of reference): by rotating the substrates, by rotating 
the plasma generator, or by rotating both. Such a person would have been motivated to 
do so in order to improve the uniformity of the resulting films. 

Conclusion 

7. No current claims are allowed. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL G. HORNING whose telephone number is (571) 
270-5357. The examiner can normally be reached on M-F 9-5pm with alternating 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael B. Cleveland can be reached on (571)272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. G. H./ 

Examiner, Art Unit 1792 



/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 



